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Abstract .-Garter snakes were used to study changes in feeding 
frequency and behavior associated with ecdysis. Feeding and 
shedding records of a captive snake colony were combined to test 
for correlations between feeding frequency and shedding. Snakes 
ate significantly less frequently before shedding than after 
shedding. Likelihood of eating was lowest when snakes were in the 
blue-eyed state. Four behaviors; latency to move, strikes at a 
stationary stimulus, strikes at a moving stimulus, and response 
distance to an approaching threat were scored while snakes were in 
the blue-eyed and clear-eyed state. Latency to move, strikes at a 
moving stimulus, and response distance were significantly affected 
by the shedding state of the snake. Changes in feeding frequency 
and behavior associated with shedding may function to reduce the 




Ecdysis, the shedding, sloughing, or molting of the skin, 
characterizes all Reptilia although patterns of ecdysis vary among 
major reptile groups due to differences in epidermal organization 
and growth pattern. In the epidermis of crocodilians and nonshell 
epidermis of turtles, cell growth is continuous and the outer 
surface of the skin is shed continuously in flakes and small 
sheets. In squamate reptiles, cell growth is cyclical and skin is 
shed in large patches (lizards and tuatarans) or as a single piece 
(snakes) (Porter, 1972; Zug, 1993). The molting cycle in lizards 
and snakes is controlled by thyroid gland hormones (Lynn, 1970 
McDonald, 1976). These hormones increase rates of cell growth and 
differentiation, metabolic rate, and the rate of reproductive 
maturation (Taylor and Davies, 1981; Nelson, 1995; Hadley, 1996). 
An increase in thyroid activity results in an increase in shedding 
frequency (Schaeffer, 1933; Chiu et. al., 1983). Cyclical 
epidermal cell growth and ecdysis are associated with a series of 
physiological changes which bring about proliferation and 
differentiation of basal layer and scale precursor cells. As 
older cells are pushed upward and outward by cell division below 
them, the outer-most layer of cells (the "Oberhautchen") separates 
from the inner layer and is shed, completing the cycle (McDonald, 
1976; Chiu et al., 1983; Zug, 1993).
Physiological changes associated with shedding might be 
expected to have direct or indirect effects on other aspects of 
physiology and behavior. In snakes, shedding frequency increases 
with increasing temperature and metabolic rate (Semlitsch, 1978; 
Appleby, 1980; Gibson et. al., 1988). The rate of shedding is
3
increased by injury (Neill, 1948; Kauffeld, 1969; Appleby, 1980),
W and varies by gender, reproductive state, body size, feeding 
frequency, diet, and color morph (Brown, 1988; Zug, 1993).
Changes in snake feeding frequency and behavior associated with 
shedding have been described in qualitative terms (McDonald, 1976; 
Appleby, 1980; Lillywhite, 1989; Ford, 1995), but to our 
knowledge, quantitative analyses of such changes are lacking. The 
purpose of this study was to quantify the effects of shedding on 
feeding frequency and other behaviors. Investigations of 
behavior, evolution, and ecology of snakes in general and garter 
snakes in particular have greatly increased (e.g., Seigel et. al., 
1987a; Seigel and Collins, 1993) . Results presented here suggest 
that such studies may benefit from knowledge of the effects 
shedding has on physiology and behavior of reptiles. More 
generally, molting of plumage and pelage may have similar impacts 
in birds and mammals.
Materials and methods
Study Subjects and Colony Maintenance.-Study subjects were common 
garter snakes (Thamnophis _aJLrtalis) born in captivity from wild 
caught females. Gravid females were collected early in the summer 
of 1994 from Ottawa Co., Ohio. Offspring were born between 9 July 
1994 and 24 July 1994 and at the time of this study they were 
between 11 and 13 months old. There were 9 families and a total 
of 95 snakes in the cohort. Study subjects were housed 
individually in plastic cages that measured 16 cm wide by 10 cm 
deep by 30 cm long. Each cage had paper for substrate, two
4
screened ventilation holes (5 cm in diameter), a food dish, and a 
water bowl. All of the cages were housed in a room within the 
departmental animal care facility. The room had a relative 
humidity of about 50 percent, a 12:12 L:D photocycle, and a 
temperature of 25 - 27 °C. Snakes were fed earth worms 
(Lumbricus) three times every week (Monday, Wednesday and Friday). 
Whether or not each snake ate was recorded for each feeding. Any 
shed skins were recorded and removed at the same time the snakes 
were fed. The study subjects used here are part of another study 
of the genetic and hormonal basis of behavioral and morphological 
variation. The experiments described here were scheduled to avoid 
conflict with other experiments.
Feeding Frequency Experiment.-Data from feeding records were 
combined with shedding records to look at the effect of shedding 
on feeding frequency (Appendix 1). The number of times each snake 
fed out of five feedings immediately preceeding a shed was 
compared with the number of times each snake fed out of five 
feedings immediately following shedding using a Wilcoxon Matched- 
pairs Signed-ranks Test (Netter et. al., 1978) using SPSS-PC 
Version 5.0 (Norusis, 1992).
Behavior Experiment.-Snakes were tested twice, once in the blue­
eyed state and once in the clear-eyed state (Figure 1), for each 
of four behaviors: latency to move, strikes at a stationary 
stimulus, strikes at moving stimulus, and response distance. The 
i y first three tests were conducted in a round arena 75 cm in
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diameter with 20 cm sides and carpet substrate. An opaque cover 
(8 cm in diameter) in the middle of the arena could be raised and 
lowered using a string and pulley. Latency to move was measured 
by placing a snake under the opaque cover for 2 minutes, raising 
the cover (while standing behind one-way glass), and recording the 
time elapsed until the snake moved its head outside a circle 11 cm 
in diameter marked on the carpet. Number of strikes at a 
stationary stimulus was recorded 30 seconds after latency to move 
had been measured. A stationary stimulus (the investigator's 
finger) was held about 2 cm in front of the snake's head and the 
number of strikes in a one minute interval was recorded. Number of 
strikes at a moving stimulus was recorded 30 seconds after 
recording the number of strikes at a stationary stimulus. This 
test involved putting a moving stimulus (a wiggling finger) 2 cm 
in front of a snake's head and the number of strikes in a one 
minute interval was recorded (strikes at a stationary stimulus and 
strikes at a moving stimulus follow Herzog and Burghardt, 1986). 
After a minimum of two hours, response distance was recorded.
This test involved placing a snake under an opaque cover (8 cm in 
diameter) in a 10 cm by 10 cm compartment at one end of a 125 cm 
arena. A Plexiglass partition separated the snake from the rest 
of the arena. After 2 minutes, the cover was lifted and a 
stylized predator (a white paper silhouette of a bird's head 
measuring 4 cm wide x 8 cm high with beak and eyes marked in 
black) at the other end of the arena was revealed by removing an 
opaque shield. The predator was then moved from side to side and
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toward the snake in 10 cm increments from behind one-way glass 
using a long rod. The distance at which the snake first responded 
(e.g., by orienting toward the threat or fleeing rearward) was 
recorded (Appendix 2).
Behavioral scores may change as a result of test history. To 
control for this, two testing groups were designed to examine the 
effects of shedding on behavior: Snakes in Group 1 were first
tested in the blue-eyed state then retested one week later in the 
clear-eyed state (following shedding); snakes in Group 2 were 
first tested while clear-eyed about one week before the blue-eyed 
state (predicted from mean time between shedding events) and then 
retested when blue-eyed. Occurrence of blue-eyed condition was 
predicted by averaging the interval between sheds for each snake 
and then subtracting 4 days (the blue-eyed condition occurred 
about 4 days before shedding in these snakes). For example, if a 
snake averaged 30 days between sheds and it last shed on 1 July, 
its next shed date was predicted to be 31 July and its next blue­
eyed state was predicted to be 27 July. Thus, this snake would be 
first tested on 20 July. Approximately equal numbers of males and 
females from each family were assigned to each testing group to 
minimize differences between test groups arising from sex and 
family differences. Comparisons of behavioral scores obtained 
while snakes were clear-eyed to those obtained while snakes were 
blue-eyed were made using a Wilcoxon Matched-pairs Signed-ranks 





Stages &£ Ecdysis.-At the time of this experiment, garter snakes 
were shedding about once every 30 days. A characteristic series 
of changes was associated with this shedding cycle. About five 
days before shedding, snakes began to get blue-eyed. Over the 
next twenty-four hours their eyes continually got more cloudy, 
reaching their bluest state about four days before shedding. This 
condition lasted about one day and then over the next twenty-four 
hours the eyes gradually returned to normal. Two to three days 
later snakes shed. Thus, the bluest eye condition occurred about 
4 days before shedding.
Feeding Frequency Experiment.-Feeding frequency data were analyzed
for 95 snakes (Figure 2). Of these, 49 snakes ate more frequentlyW
after shedding then before shedding, 13 snakes ate more frequently 
before shedding than after shedding, and 33 snakes ate equally 
frequently before and after shedding. The difference in feeding 
frequency before and after shedding was highly significant (Z=- 
4.34, P<0.001); snakes fed less frequently before they shed. 
Feeding frequency was lowest on the second feeding before 
shedding. This feeding was usually about four days before 
shedding and corresponded closely to the bluest eye state. Eleven 
percent (10/95) of the snakes ate only one time before shedding, 
but only one percent (1/95) ate only one time after shedding; only 
25% (24/95) of the snakes ate all five times before shedding, but 
55% (52/95) ate all five times after shedding.
W
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Behavior Experiment.-Latency to move, strikes at a stationary 
stimulus, strikes at a moving stimulus, and response distance were 
recorded in 66 snakes (Table 1). Of these, 33 were tested first 
in the clear-eyed state and then in the blue-eyed state (Group 1) 
and 33 were tested first in the blue-eyed state and then in the 
clear-eyed state (Group 2). Latency to move was significantly 
greater when snakes were in the blue-eyed state than when snakes 
were in the clear-eyed state regardless of whether groups were 
pooled or analyzed separately. Number of strikes at a stationary 
stimulus did not differ significantly between the different eye 
states regardless of whether groups were pooled or analyzed 
separately. Number of strikes at a moving stimulus was 
significantly lower when snakes were in the blue-eyed state than 
when snakes were in the clear-eyed state when groups were pooled 
(P=0.010) and when Group 2 was analyzed separately (P=0.001), but 
not when Group 1 was analyzed separately (P=0.570). Response 
distance was significantly greater when snakes were in the blue­
eyed state than when snakes were in the clear-eyed state 
regardless of whether groups were pooled or analyzed separately.
DISCUSSION
Garter snakes showed significant changes in feeding frequency and 
behavior associated with shedding. In particular: (1) feeding
frequency was lower before shedding than after shedding, (2) 
latency to move was greater for snakes in the blue-eyed state than 
for snakes in the clear-eyed state, (3) number of strikes at a 
t, , moving stimulus was lower for snakes in the blue-eyed state than
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snakes in a clear-eyed state, and (4) response distance was 
greater for snakes in the blue-eyed shedding state than for snakes 
in the clear-eyed state. One interpretation of these changes is 
that snakes are less active (e.g. lower feeding frequency, greater 
latency to move) and more sensitive to potential threats (e.g. 
increased response distance) immediately prior to shedding than 
after shedding.
Two non-exclusive hypotheses may explain changes in feeding 
frequency and behavior associated with shedding. One hypothesis 
is that these changes are an indirect effect of physiological 
changes associated with shedding. Changes in thyroid hormone 
level, necessary to stimulate cell proliferation and 
differentiation prior to shedding, may secondarily affect activity 
level and sensitivity to potential threats. A second hypothesis 
is that changes in feeding frequency and behavior are a direct 
effect of visual impairment during the blue-eyed stage on foraging 
ability and susceptibility to predation. Although snakes rely 
heavily on olfaction for prey detection, vision also affects 
foraging success at least in some species (e.g., Drummond, 1985). 
Consistent with this is the observation that the proportion of 
snakes that fed was lowest on the day on which the eyes were the 
bluest (Fig. 1). Changes in feeding frequency and behavior 
associated with shedding may also serve to reduce the risk of 
predation during a time of heightened susceptibility. Snakes may 
decrease feeding frequency prior to shedding because foraging 
exposes snakes to predators. Similarly, increased latency to move 
, , may reflect an overall reduction in activity. A reduction in
10
activity may also allow snakes to devote more energy to the 
shedding process, decreasing the duration of the blue-eyed state. 
An increase in response distance associated with shedding may 
occur because snakes are more sensitive to threats or because they 
are less able to distinguish threat from non-threat.
One consequence of the reduction in feeding frequency 
associated with shedding is that overall food consumption is 
reduced. In the laboratory colony studied here, reduction in food 
consumption as a result of shedding is estimated to be about 6 % 
(based on a comparison of the amount of food snakes actually 
consumed with the amount they would have consumed had they 
continued to feed at the same rate they fed at well prior to or 
after shedding). A greater reduction in food consumption due to 
shedding may occur in free-ranging snakes due to lower overall 
food availability.
If, as suggested here, changes in behavior associated with 
shedding function to reduce risk of predation during a period of 
increased vulnerability, then similar changes in behavior might be 
expected whenever vulnerability to predation is increased. For 
example, locomotory performance (and presumably the ability to 
evade predators) decreases following feeding (Garland and Arnold, 
1983) and in the later stages of pregnancy (Seigel et. al., 1987b; 
Brodie, 1988; Jayne and Bennett, 1990). Thus, changes in behavior 
similar to those seen here (i.e. increased latency to move, 
increased response distance) might be expected in snakes that have 
fed recently or are about to give birth.
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Table 1. Differences in garter snake behavior associated with shedding. Shown are means (SE) 
for each behavior during the clear-eyed and blue-eyed stage of shedding and the Z and 
P values from Wilcoxon Matched-pairs Signed-ranks tests. N = 66. Also shown are P 
values for the two test groups analyzed separately. Group 1 was tested first in the 
blue-eyed state and then in the clear-eyed state; group 2 was tested first in the 





Strikes at a 
Stationary Stimulus




Clear-Eyed 39.4 (4.55) 16.4 (1.35) 15.1 (1.16) 40.8 (5.14)
Blue-Eyed 91.8 (11.46) 17.8 (1.23) 11.1 (1.13) 64.6 (4.95)
Z-Value -4.91 -0.65 -2.56 -3.10
P-Value <0.001 0.513 0.010 0.002
Group 1 0.002 0.138 0.570 0.028
Group 2 <0.001 0.510 0.001 0.034
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Figure 1. Photograph of two common garter snakes, Thamnophis sirtalis. The one on the left is 




Figure 2. Relationship between shedding and feeding frequency in garter snakes. The 
dotted vertical line approximates the time of shedding and the solid 
squares represent the proportion of snakes that fed on the day noted on the 
x-axis. Negative values on the x-axis represent pre-shed feedings and 
positive values on the x-axis represent post-shed feedings. Zero indicates 
















Appendix 1. Feeding data on captive garter snakes, Thamnophis 
sirtalis. before and after shedding. Shown are 
family membership, individual ID number, sex 
(l=male, 2=female), and whether a snake ate (1) or 
not (0) on five feeding preceding shedding (PRE5 - 




























































F A M I L Y I D SEX PR E5 PRE4 PR E3 PRE2 P R E l PO S T1 PO S T  2 PO S T 3 POST4
1 8 6 0 1 1 1 1 1 0 1 1 1 1 1
1 8 6 0 3 2 1 1 0 1 1 1 1 1 1
1 8 6 0 5 2 1 1 0 1 1 0 1 1 1
1 8 6 0 7 2 1 1 1 0 1 0 1 1 1
1 8 6 0 8 2 1 1 1 1 1 1 1 1 1
1 8 6 0 10 1 0 0 0 0 1 1 0 1 1
1 8 6 0 11 2 1 1 0 0 0 0 1 1 1
1 8 6 0 12 2 1 1 0 1 1 1 1 1 1
1 8 6 0 13 1 1 1 1 1 1 1 1 1 1
1 8 6 0 14 2 1 1 0 0 1 0 1 0 1
1 8 6 0 17 1 1 1 1 1 1 1 1 1 0
1 8 6 0 18 1 0 1 1 1 0 1 1 1 1
.1861 1 1 1 1 1 1 1 1 1 1 1
1 8 6 1 2 1 1 1 1 1 0 1 1 1 1
1 8 6 1 3 2 1 1 1 1 1 1 1 1 1
1 8 6 1 4 2 1 1 0 1 1 1 1 1 1
1 8 6 1 5 1 1 1 1 0 0 1 0 1 1
1 8 6 1 6 2 1 1 1 1 0 1 0 1 1
18 61 7 2 1 1 0 1 1 1 1 1 1
18 6 1 8 1 1 1 1 0 1 1 1 1 1
18 61 9 1 1 0 1 0 1 1 1 0 0
18 61 10 2 1 1 1 0 0 1 0 1 1
1 8 6 1 11 2 1 1 0 1 0 1 1 1 1
18 6 1 12 2 1 1 1 1 1 0 0 0 1
18 61 13 1 1 1 1 1 0 0 1 1 0
1 8 6 2 1 2 0 1 0 1 1 0 0 0 1
1 8 6 2 2 1 1 1 1 1 1 1 0 1 0
1 8 6 2 3 1 1 1 1 1 1 1 1 1 1
1 8 6 2 5 2 1 1 1 1 0 1 1 0 1
1 8 6 2 7 1 1 1 0 0 1 1 1 1 1
18 6 2 9 1 0 0 1 0 0 1 0 1 1
18 62 10 1 1 1 1 1 1 1 1 1 1
1 8 6 2 12 1 0 0 1 1 1 1 1 1 1
1 8 6 3 1 2 0 0 0 1 1 1 1 1 1
1 8 6 3 2 1 0 1 1 0 0 0 1 0 0
18 6 3 3 2 1 0 0 0 0 1 1 0 1
1 8 6 3 4 1 1 1 0 0 1 1 1 1 0
1 8 6 3 6 1 1 1 0 0 0 1 1 1 1
1 8 6 3 7 1 1 0 1 0 1 0 0 1 0
1 8 6 3 9 1 1 1 1 1 1 1 1 1 1
1 8 6 3 10 1 1 1 0 1 1 1 1 1 1
1 8 6 3 11 1 1 1 0 0 1 1 1 0 0
1 8 6 3 12 2 1 1 1 0 0 0 1 1 1
1 8 6 3 13 1 1 0 0 1 0 1 1 1 1
1 8 6 3 14 1 0 1 0 1 1 1 1 1 1
1 8 6 3 15 1 1 1 1 0 1 0 1 1 0
1 8 6 3 16 2 0 0 0 0 1 0 0 1 1
18 64 2 1 1 1 1 1 0 1 1 1 1
18 6 4 4 2 1 1 0 0 1 1 1 0 1
1864 7 2 1 1 1 1 1 1 1 1 1
1864 8 1 1 1 1 1 0 1 1 1 1
1864 10 1 0 0 1 0 0 0 1 1 1
1864 11 1 1 1 1 1 1 1 1 1 1
1864 13 2 1 1 1 1 0 1 1 1 1










































18 6 4 18 2 1 1 1 1 1 1 1 1 1
18 64 19 2 0 0 0 1 1 1 1 1 1
1864 20 2 1 1 1 0 1 1 1 1 1
1864 21 1 1 1 1 1 1 1 1 1 1
18 64 22 1 1 1 1 0 1 1 1 1 0
1 8 6 9 1 2 1 1 1 0 1 1 1 1 1
1 8 6 9 2 1 1 1 1 1 1 1 1 1 1
1 8 6 9 3 1 0 1 0 0 1 0 1 1 1
1 8 6 9 4 2 1 1 1 1 1 1 1 1 1
1 8 6 9 6 1 1 1 1 1 1 1 1 1 1
1 8 6 9 8 1 1 1 1 1 1 1 1 1 1
1 8 6 9 9 1 1 0 1 1 1 1 1 1 1
1 8 67 1 2 1 0 0 1 0 0 1 0 0
1 8 67 2 1 1 1 0 1 0 1 1 1 1
1 8 6 7 3 2 1 1 0 0 0 0 0 0 0
1 8 6 7 4 1 0 0 1 0 0 1 1 1 1
18 6 7 5 2 1 1 1 1 1 1 1 1 1
1 8 6 7 6 1 0 0 1 0 0 1 1 0 1
18 6 7 7 2 1 1 0 0 1 1 0 1 1
1 8 67 8 2 1 1 1 1 0 0 0 0 1
1 8 67 10 1 1 1 1 1 1 1 1 1 1
1 8 6 7 11 2 1 1 1 1 0 1 1 1 1
1 8 6 7 13 2 1 0 0 0 0 0 1 1 1
18 6 7 15 1 0 0 0 0 1 1 1 1 1
18 74 1 2 1 1 1 0 1 1 1 1 0
1874 2 2 0 0 0 1 1 1 0 1 1
1874 4 2 1 0 1 0 1 0 1 0 1
1874 5 1 0 0 1 0 0 0 1 0 0
1 8 7 6 1 1 1 0 1 1 1 1 1 1 0
1 8 7 6 2 2 1 1 1 0 1 1 1 1 1
1 8 7 6 3 2 1 1 1 1 1 1 1 1 1
1 8 7 6 4 1 1 1 1 1 1 1 1 1 1
1 8 7 6 5 1 1 1 1 1 1 1 1 1 1
1 8 7 6 6 1 1 1 1 1 1 1 1 1 1
1 8 7 6 7 2 1 1 0 0 1 1 0 1 1
1 8 7 6 8 2 1 1 0 1 1 1 1 1 1
1 8 7 6 9 1 1 1 1 0 0 1 1 1 1
1 8 7 6 11 1 1 1 1 0 1 1 1 1 1
1 8 8 0 1 2 1 1 1 0 1 0 1 1 1
1 8 8 5 1 1 1 0 0 0 1 1 1 1 1
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Appendix 2. Behavioral data on captive garter snakes, Thamnophis 
sirtalis, before and after shedding. Shown are 
family membership, individual ID number, sex 
(l=male, 2=female), latency to move while blue-eyed 
(BLAT), strikes at a stationary stimulus while blue­
eyed (BSTA), strikes at a moving stimulus while 
blue-eyed (BMOV), response distance while blue-eyed 
(BDIS), latency to move while clear-eyed (CLAT), 
strikes at a stationary stimulus while clear-eyed 
(CSTA), strikes at a moving stimulus while clear­
eyed (CMOV), response distance while clear-eyed 
(CDIS), date predicted to be one week prior (also 
corresponds to the pre-shed test date) to shed for 




























































FAMILY ID ORDER BLAT BSTA BMOV BDIS CLAT CSTA CMOV CDIS T1
1860 1 2 58 17 9 90 125 25 31 100 34911
1860 3 1 157 15 8 -999 19 21 27 -999 34911
1860 8 1 80 39 19 80 25 42 18 60 34908
1860 10 1 89 19 2 50 113 21 27 70 34911
1860 11 2 639 18 14 100 12 8 30 -999 34902
1860 12 1 58 17 11 100 49 29 20 -999 34890
1860 13 1 67 21 9 90 29 16 12 60 34890
1860 14 1 213 44 18 100 140 0 16 100 34906
1860 17 1 115 28 16 100 5 7 10 -999 34908
1860 18 1 74 12 6 -999 55 19 28 80 34911
1861 3 2 78 22 8 100 11 24 31 -999 34911
1861 4 2 76 0 0 50 20 29 39 100 34908
1861 5 1 121 18 17 70 21 11 11 80 34892
1861 6 2 23 37 16 100 54 37 21 100 34887
1861 7 1 7 45 37 10 28 14 21 0 34887
1861 8 1 51 24 20 50 73 3 19 80 34887
1861 9 1 2 23 5 100 57 19 9 70 34906
1861 10 1 71 19 11 80 22 17 19 0 34914
1861 12 2 68 23 12 10 47 31 11 50 34885
1861 13 1 80 14 3 100 168 6 13 30 34911
1862 1 1 370 11 18 100 51 14 11 -999 34885
1862 2 1 78 19 4 0 53 21 4 -999 34915
1862 3 1 80 35 46 100 13 37 21 -999 34915
1862 5 2 11 14 17 100 7 28 22 -999 34911
1862 7 2 51 19 2 80 19 14 16 60 34885
1862 9 1 72 13 3 0 13 10 21 70 34911
1862 10 1 5 14 5 90 6 10 14 -999 34885
1862 12 2 60 23 19 20 10 29 24 70 34913
1863 1 2 7 12 14 0 39 8 3 10 34913
1863 4 2 112 15 10 60 70 36 23 60 34912
1863 6 1 68 21 12 80 38 19 21 10 34915
1863 7 2 196 14 7 100 27 12 19 100 34890
1863 10 1 98 22 15 100 4 3 0 0 34890
1863 11 2 68 19 12 80 43 0 0 80 34913
1863 12 1 51 16 21 70 112 22 19 70 34911
1863 14 1 62 0 0 -999 18 17 16 0 34912
1863 16 2 66 19 12 100 7 27 8 0 34914
1864 8 2 134 4 0 60 19 13 18 40 34918
1864 10 1 105 8 23 100 38 14 11 100 34892
1864 11 1 37 15 27 -999 37 11 10 0 34913
* 1864 13 2 56 18 14 100 59 33 33 0 34890
1864 16 2 316 7 2 20 23 0 4 30 34886
1864 19 2 81 13 10 10 48 25 35 -999 34894
1864 20 2 36 0 2 -999 44 0 0 50 34904
1864 21 1 81 21 19 100 133 18 9 60 34892
1864 22 2 31 9 16 30 6 5 19 80 34913
1867 2 2 89 13 3 80 19 3 2 80 34917
1867 4 1 81 21 8 90 23 3 3 100 34890
1867 5 1 19 42 40 20 10 31 17 80 34886
1867 7 2 175 0 0 100 108 0 0 70 34911
1867 8' 2 89 14 10 100 31 0 17 50 34894
1867 10 2 58 19 8 80 47 28 7 0 34904
1867 15 2 155 19 5 90 11 9 1 60 34894
1869 3 1 78 25 14 100 5 13 17 70 34904













1874 1 2 13 0 0 90 4 3 0 -999 34892
1874 2 1 111 24 8 0 24 35 8 -999 34894
1874 4 2 61 18 12 80 7 12 12 -999 34911
1874 5 1 111 21 9 90 4 24 14 0 34886
1876 1 2 113 2 2 100 17 0 0 60 34911
1876 3 2 41 19 2 40 10 20 22 -999 34887
1876 4 1 81 18 4 40 39 24 14 ’ 90 34904
1876 6 2 104 28 9 100 72 20 16 -999 34901
1876 7 2 40 1 8 40 50 10 14 40 34901
1876 9 2 78 16 9 100 74 19 9 80 34912
1876 11 1 30 17 3 100 31 11 18 100 34887
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